Introduction
Animals interact with their environment by utilizing space and time in such a way that survival and reproduction are optimal. Part of this interaction is visible when animals perform movements or postures and produce sounds or smells. The behaviour involved consists of a large repertoire of separate elements, which may differ widely from species to species.
Two aspects of these elements will be stressed here:
(1) they are more or less successful adaptations of the organism to relevant aspects of its specific environment, and (2) at least in the higher developed species many of these elements may be multi-purpose.
Insight into both aspects--the biological significance of the separate behaviour elements and the rigidity or flexibility of their performances and goals--can only be gained by observing the animals involved while living in their natural environment. Such information is badly needed, be it only in a qualitative form in order to design biologically meaningful experiments under often simple laboratory conditions.
Because of the often large adaptational differences between species we restrict this paper to intraspecific agonistic behaviour of male rats (Rattus norvegicus), as can be readily observed when they defend their territory. This article is an attempt to summarize the "state of the art" of an ethological approach to the hormonal and central nervous organization of this agonistic behaviour. In order to appreciate the design of the experiments under often simple laboratory conditions, we want to briefly describe how wild rats live and behave.
Ethological Aspects
The behaviour of wild rats living under (relatively) free conditions has been described by several authors (Barnett, 1963; Calhoun, 1962; Lore and Flanelly, 1977; Telle, 1966; Timmermans, 1978) . They all present the same basic picture. Rats live in burrows in and around which one adult male dominates a small group of females and young rats. Non-group members are admitted into the territory except males older than about 3 months. Although it is mainly the dominant male who drives away intruders, a lactating female may do the same in the vicinity of her home burrow. A number of such territories form a colony often situated in the neighbourhood of some common feeding place. Outside the territories, neutral pathways exist where fighting is minimal and avoidance occurs.
In particular, the data of Calhoun (1962) , who reported numerous fascinating incidents in the daily life of wild rats, indicate a large flexibility of the agonistic behaviour of territorial male rats. For instance, Calhoun observed a male transporting pieces of cake to its territory. While doing so the rat met an intruding neighbour male in its territory. The latter was chased away immediately. However, a few moments later both males ate * Present address: Department of Animal Husbandry and Ethology. Agricultural University. Wageningen. The Netherlands.
